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httpcense.Abstract Aneurysms of the aortic root and ascending aorta are often due to degenerative disease
of media but tuberculosis is an important but extremely rare cause of aortic root dilatation espe-
cially in tropical countries like India where tuberculosis is endemic. Tubercular aneurysmal dilata-
tion of aorta with dissection leading to aortic regurgitation is a rare but important complication of
tuberculosis. With worldwide resurgence of tuberculosis due to increasing incidence of drug-resis-
tant tuberculosis and its association with acquired immunodeﬁciency syndrome, the tubercular
aneurysm has become a real clinical entity. Although tubercular aortitis is fairly common, tubercu-
lous mycotic aneurysm of the aorta is rare, with involvement of the aortic root being exceedingly
uncommon.
Here we describe a case of 18 year old male presenting with severe breathlessness and was found
to have dissecting aortic root aneurysm with aortic regurgitation with active pulmonary tuberculo-
sis and spinal deformity in the form of kyphoscoliosis. He underwent a Bentall procedure, and
excised aortic root tissue showed epithelioid cell granulomas with panarteritis.
ª 2013 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier
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A 18-year-old male was admitted with complaints of recurrent
chest pain, progressive dyspnea with exertion, and inability to
walk for more than 100 m. He complained of fatigue, weight
loss, night sweats, and adenopathy of his left axilla and neck
for past 3 months. Physical examination revealed diastolic
murmur in right second intercostal space with visible pulsation
in the suprasternal region and neck, apex beat was displaced
downwards into the 6th intercostal space. His admission chest
radiograph demonstrated cardiomegaly, left sided lung was
markedly destroyed due to active pulmonary tuberculosis,is. Production and hosting by Elsevier B.V.
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Figure 1 X ray chest showing destroyed left lung with
cardiomegaly with spinal deformity in the form of kyphoscoliosis.
Figure 2 Angiographic ﬁlm showing dilated aortic root with
dissection.
524 D. Sharma et al.chest radiograph also suggestive of marked spinal deformity in
the form of kyphoscoliosis probably due to extensive pulmon-
ary ﬁbrosis or as a sequel of tubercular infection of spine. The
patient underwent cardiac evaluation with 2-dimensional echo-
cardiography which revealed a severely dilated aortic root
measuring about 55 mm with severe aortic regurgitation, left
ventricular ejection fraction of 55%. Patient underwent car-
diac computed tomography which demonstrated dissection
and dilation of aortic root and ascending aorta rest of the
aorta is normal in caliber also the coronary arteries were
normal. Patient was a known case of primary pulmonary
tuberculosis for which he received antitubercular 4-medication
regimen for 3 months.
After his full workup patient and attendants were fully
explained about the whole scenario and clinical condition
and about the high risk involved in surgery. After taking in-
formed consent the patient was operated and Bentall proce-
dure was done with replacement of incompetent aortic valve
and dilated ascending aorta with valved conduit of 25 mm
mechanical valve size. The excised aortic tissue was sent for
histopathological examination which revealed panarteritis
with epithelioid cell granulomas in background of chronic
inﬂammatory cells.
In postoperative period the patient was ventilated for 36 h
and was then extubated. In immediate postoperative period
the patient maintained his hemodynamic status and was on
minimal inotropic support which was soon weaned off and
also patient drained only about 300 ml of blood through chest
and mediastinal drains which was removed on the second post-
operative day and the patient was started treatment with
injectable streptomycin. Patient maintained normal blood
gases for almost 48 h after that patient stated developing tac-
hypnoea and started retaining carbonmonoxide in blood and
became drowsy following this the patient was immediately
reventillated electively, the patient improved and was again
extubated and aggressive chest physiotherapy was started but
the patient was not able to maintain normal blood gases and
was again ventilated. Apart from respiratory dysfunction pa-
tient was maintaining his hemodynamic status very well and
without any inotropic supports, his renal and hepatic functions
were also within normal range. Later the patient developed
acute respiratory distress syndrome as evident by ﬂuffy opaci-
ties found in his chest X ray. Despite the aggressive antibiotic
cover and ventilatory support patient succumb to his illness
after 10 days of surgery due to respiratory failure (Figs. 1–5).
Discussion
Dissecting aortic aneurysms is most often caused by athero-
sclerosis, other causes includes:
 Marfan syndrome (a genetic connective tissue disorder)
 Other non-speciﬁc connective tissue disorders (character-
ized by a family history of aneurysms)
 Presence of a bicuspid aortic valve
 Syphilis
 Tuberculosis and trauma are rare causes
Tuberculous dissecting aneurysms of the aorta is exceed-
ingly rare, but the lesion is uniformly fatal if not diagnosed
promptly. Typical clinical scenarios include evidence of tuber-
culous lymph nodes in 70% of cases, with 1 or more of 3presentations: (1) fever and persistent pain related to the loca-
tion of the aneurysm, (2) hypovolemic shock or other evidence
of massive bleeding, or (3) pulsatile, rapidly expanding para-
aortic mass [1]. The perforation of the aortic wall is generally
surrounded by thrombotic debris and inﬂammatory tissue [2].
Out of these presentations our patient has enlarged cervical
lymph nodes with complains of fever and weight loss and
dyspnoea and chest pain.
Establishing the diagnosis of infectious aortitis or mycotic
aortic aneurysm early is critical because this condition is asso-
ciated with a high rate of rupture and subsequent mortality if
left untreated [9–13]. The diagnosis of tuberculous aortitis is
very difﬁcult to establish because this disorder is exceedingly
rare and can mimic Takayasu arteritis [14]. Delay in diagnosis
Figure 3 Angiographic ﬁlm showing dilated aortic root with
dissection.
Figure 4 Intraoperative photograph showing dilated aortic root.
Figure 5 Intraoperative photograph showing dilated portion of
aortic root removed and replaced by valved conduit and coronary
buttons anastomosed to valved conduit.
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sive therapy before the diagnosis of tuberculosis is made. Thus,
the possibility of tuberculous aortitis should be considered
among patients with aortitis or atypical aortic aneurysms that
have a history of pulmonary or extrapulmonary tuberculosis
or chronic immunosuppression or who present with a suspi-
cious ﬁnding such as a cavitary lung lesion, pleural effusion,
or lymphadenitis [14]. In such cases, a deﬁnitive diagnosis
should be pursued before glucocorticoids are given.
Most patients with dissecting aortic aneurysms are asymp-
tomatic at the time of diagnosis, because the aneurysms are
typically discovered incidentally on imaging studies (chest
X-ray, CT scan, or echocardiogram) ordered for other
indications. Aneurysms of the root or ascending aorta may
produce secondary aortic regurgitation, so a diastolic murmur
may be detected on physical examination or, less often, pa-
tients may present with congestive heart failure. When dissect-
ing aortic aneurysms are large, patients may suffer a local mass
effect, such as compression of the trachea or mainstem bron-
chus (causing cough, dyspnea, wheezing, or recurrent pneumo-
nitis), compression of the esophagus (causing dysphagia), or
compression of the recurrent laryngeal nerve (causing hoarse-
ness). Rarely, chest or back pain may occur with nondissecting
aneurysms as a result of direct compression of other intratho-
racic structures or erosion into adjacent bone.
The feared consequence of thoracic aneurysms is aortic dis-
section or rupture (often referred to as an acute aortic syn-
drome), which is potentially lethal. Typical symptoms of
acute aortic syndrome include the abrupt onset of severe pain
in the chest, neck, back, and/or abdomen.
Often, dissecting aortic aneurysms is evident on chest X-ray
ﬁlms and are characterized by widening of the mediastinal sil-
houette, enlargement of the aortic knob, or tracheal deviation.
However, smaller aneurysms and even some large ones may
not produce any abnormalities on chest X-ray ﬁlms. One
should be cautious in interpreting a radiology report that de-
scribes an abnormal aortic silhouette as an ‘‘ectatic aorta’’.
If a chest X-ray ﬁlm shows an enlarged aortic silhouette, one
should have a low threshold for ordering a tomographic imag-
ing study (e.g., CT scan) to deﬁne the aortic anatomy.
Contrast-enhanced CT scanning and MR angiography are
the preferred modalities to deﬁne aortic (and branch vessel)
anatomy, and both accurately detect and size thoracic aortic
aneurysms.
Transthoracic echocardiography is effective for imaging the
aortic root and is thus often used to evaluate patients with
Marfan syndrome. However, it does not consistently visualize
the mid or distal ascending aorta well, nor does it well visualize
the descending aorta. Therefore, other than those with Marfan
syndrome, transthoracic echocardiography should generally
not be used for diagnosing and sizing thoracic aortic
aneurysms. Although transesophageal echocardiography can
visualize the entire thoracic aorta well, given its semi-invasive
nature it is not favored for the routine imaging of those with
stable (nondissecting) thoracic aneurysms.
On the basis of longitudinal data from the Yale group, Da-
vies et al. [3] found that the mean rate of growth for all tho-
racic aortic aneurysms was 0.1 cm/y. The rate of growth,
however, was greater for aneurysms of the descending aorta
versus ascending aorta, was greater for dissected aneurysms
versus nondissected ones, and was greater for those with Mar-
fan syndrome versus those without. Initial size is an important
526 D. Sharma et al.predictor of the rate of aortic aneurysm growth. However,
even controlling for initial aneurysm size, there is still substan-
tial variation in individual aneurysm growth rates [4], thus
making it difﬁcult to prospectively predict growth for a given
aneurysm. Therefore, all aneurysms need to be followed up
with regular surveillance imaging to monitor growth. With re-
gard to aneurysm size and the risk of rupture or dissection, in
their series Davies et al. [3] found an annual rate of 2% for
aneurysms <5 cm, 3% for aneurysms 5–5.9 cm, and 7% for
aneurysms P6 cm in diameter. Therefore, the risk appears to
rise abruptly as aortic aneurysms reach a size of 6 cm.
The optimal timing of surgical repair of aortic aneurysms
remains somewhat uncertain, given the limited data on their
natural history. For most ascending thoracic aortic aneurysms,
surgery is indicated at a diameter of P5.5 cm. Among those
with an increased operative risk (e.g., the elderly or those with
comorbidities), it is typically advised to raise the threshold to
6 cm or more before recommending surgery. Conversely,
among patients who are at increased risk of aortic dissection
or rupture (e.g., Marfan syndrome or bicuspid aortic valve),
it is often recommended to perform an ascending aortic repair
when aneurysms reach only 5 cm and in selected cases (those at
especially high risk), at even smaller diameters [5]. Moreover,
when patients with a bicuspid valve require aortic valve
replacement surgery, it is recommended to perform a prophy-
lactic replacement of the ascending aorta if its diameter is 4 cm
or greater, given that we now recognize that such patients
would otherwise remain at high risk for subsequent aortic dis-
section. For most descending thoracic aortic aneurysms, sur-
gery is recommended at an aortic diameter of 6 cm or
greater. The mortality of elective surgical repair of ascending
aortic aneurysms in large centers is 3–5%. Aortic repair re-
quires cardiopulmonary bypass, and the aneurysm is generally
resected and replaced with a prosthetic tube graft of appropri-
ate size. When the aneurysm involves the aortic root and is
associated with signiﬁcant aortic regurgitation, one usually
performs a composite aortic repair Bentall procedure.
Alternatively, when the aortic valve leaﬂets are structurally
normal a valve-sparing root replacement may be performed.
This technique, advanced by Dr. Tirone David, involves excis-
ing the sinuses of Valsalva while sparing the aortic leaﬂets,
sewing a Dacron graft to the base of the aortic annulus, and
reimplanting the aortic valve leaﬂets within the graft to restore
their normal anatomic conﬁguration [6]. When successful, this
procedure avoids the need for prosthetic valve replacement
and the associated long-term risks and reduces the risk for re-
peated valve surgery. In a series of 151 patients with aortic root
aneurysms who underwent valve-sparing surgery, David et al.
[6]found that at 8 years of follow-up, 67% had mild or no aor-
tic regurgitation, whereas only 2% developed severe aortic
regurgitation.
Some younger patients have a dilated aortic root, but be-
cause of intrinsic valve dysfunction, the aortic valve cannot
be spared. For those wishing to avoid the prosthetic valve re-
quired with the composite aortic graft, one option has been a
pulmonary autograft, also known as the Ross procedure. In
this procedure, the patient’s aortic valve and root are excised.
The patient’s own pulmonary root is then excised and trans-
planted into the aortic position. In one series of 91 patients,
the incidence of pulmonary autograft root dilatation was
61% at 5 years among those with a prior aortic aneurysm,
compared with 27% among those with no prior aortic aneu-rysm (i.e., those who had surgery for aortic valve disease only)
[7].
When full aortic root/valve replacement is necessary, an-
other alternative to a composite graft is the use of cryopre-
served aortic allografts (cadaveric aortic root and proximal
ascending aorta). However, after the procedure, late structural
valvular deterioration does occur and may lead to subsequent
reoperation. Moreover, the aortic valve deterioration appears
to progress more rapidly in younger patients than in older
ones, making the homograft less likely to serve as a durable,
lifelong prosthesis [8].
In the present case we excised the aortic leaﬂets and aneu-
rysmal aorta and replaced it with valved conduit composite
graft on cardiopulmonary bypass. In a country like India
where tuberculosis is still endemic tuberculosis is an important
but extremely rare cause of mycotic aortic aneurysm.
Conclusion
Aneurysm of the aortic root often affects patients in their sec-
ond to fourth decades of life, whereas aneurysm of the ascend-
ing aorta occurs mostly in the ﬁfth to seventh decades of life.
These aneurysms can cause aortic insufﬁciency, dissection,
and/or rupture. Current guidelines recommend surgical treat-
ment when the diameter of the aneurysm exceeds 50 mm. In
patients with family history of aortic dissection or with
Loyes–Dietz syndrome (a more severe form of Marfan syn-
drome), surgery should be considered when they are even smal-
ler. Composite replacement of the aortic valve and ascending
aorta used to be the standard treatment for patients with aortic
root aneurysms. Because aneurysms are often ﬁrst detected on
an imaging study ordered for other indications, any suggestion
of an enlarged aorta should prompt follow-up with an appro-
priate dedicated imaging study. Fortunately, modern imaging
techniques––especially CT and MRI––have now made the siz-
ing and surveillance of aneurysms relatively easy. In the future,
genetic screening may also play a role in the screening of those
with a family history of thoracic aortic aneurysms. Combined
antitubercular chemotherapy and surgical intervention seem to
offer the best chance for a cure and constitute the only way to
salvage patients with this disease.
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